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SUMMARY: 
A promising screening test for neurotoxicity has been developed 
using a computer tracking system and a species of nematode, 
Caenorhabditis elegans. It is viewed in dark-field illumina-
tion, by a video camera interfaced directly to an IBM AT micro-
computer. Several hundred nematodes are tracked simultaneously 
and rates of locomotion and frequency of change of direction are 
reported in real time. This system can rapidly obtain reliable 
data on a variety of behavioral parameters relating to 
locomotion and response to sensory stimulation. Initial testing 
has examined the effects on locomotion of six chemicals. Four 
metals have been studied: copper, beryllium, mercury, and lead. 
Two organophosphate pesticides have been studied: malathion and 
vapona. Copper and beryllium were chosen as chemicals that have 
not been shown to be neurotoxins and the other four chemicals as 
substances known to be neurotoxins. Our findings for these six 
chemicals show that the rate of movement of exposed nematodes 
compared to the rate of movement of vehicle controls can be used 
as an indicator of neurotoxicity. 
Acute lethality studies also have been performed with eight 
metals: HgC12, BeSO4-4H20, Al(NO2)2-9H20, CuC12- 2H20, ZnC12, 
Pb(NO3)2, CdC12, and Sr(NO2)2. The LC50 values were compared to 
published mammalian oral LD50 values for salts of the same 
metals. Within this set of chemicals C. elegans was found to be 
a predictor of mammalian acute lethality, generating LC50 values 
comparable with the rat and mouse LD50 values. The total 
expenses for this testing are about 10 percent of the cost for 
mammalian lethality testing. The method is considered to have 
great promise, but further study is needed. 
SIGNIFICANT RESULTS: 
* Screening test 	for neurotoxicity was developed using C. 
elegans.  
* The data generated from the screening test can be used to 
distinguish between neurotoxins and non-neurotoxins (within the 
set of chemicals tested). 
* The acute lethality data generated for eight metals can be used 
to predict acute lethality for mammalian species. 
* The costs of both types of toxicological testing (acute 
lethality and neurotoxicity) are less than 10 percent of the 
costs for similar tests using mammalian species. 
* Although the results are very promising, much additional testing 
is needed to verify the data 
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